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Abstract:  This  paper  exarnines  the  issue  of  which  money measure  is
most  closely  refated  to  prices.  The  contribution  of  this  paper
lies  in  exarnini-ng the  appropriate  interpretation  of  results
indicating  that  the  money multiplier  is  siqnificantly  related  to
inflation.  The  analysis  forwarded  in  this  paper  provides  some
indirect  evidence  as  to  what  interDretation--either  broader
categories  of  indebtedness  are  rel;ted  to  prices  or  the  money
rnultiplier  signals  shocks  to  the  demand for  base  noney--is
appropriate.  The  evidence  bears  on  the  predictions  posited  in
Sargent  and  Wallace's  (1982)  paper  in  which  base  noney  is  the
money  measure  nost  highly  correlated  with  prices  when  quantity
theory  restrictions  are  present.
I  have  benefited  fron  helpful  discussions  with  Scott  Freeman,  Ken
Enery,  Rik  Hafer,  Scott  Hein,  creg  Huffnan,  and Evan Koenig.  Any
remaining  errors  are  soLel-y  mine.  The  views  represented  in  this
paper  do  not  necessarily  reflect  those  of  the  Federal  Reserve
Bank  of  Dallas  or  the  Board  of  Governors  of  the  Federaf  Reserve
systen  .What  categories  of  indebtedness  are  most  highly  correlated
with  prices?  This  question  is  irnportant  for  rnonetary  economists,
especial,J.y  policynakers.  Unfortunately,  theory  has  very  Little
to  say  about  which  categories  of  indebtedness  shoul-d  be
correl-ated  -with  prices.  Instead;--identifying  the  -appropriate
measure  of  "money[  is  an  issue.  left  alrnost  exc]"usively  for  data
to  settle.
In  this  paFer,  the  maintained  hypothesis  is  that  base  money
is  the  concept  of  money that  is  most  highly  correlated  with
prices.  sargent  and  WaLlace  (1982)  showed that  base  money would
be  the  measure  rnost  closely  related  to  prices  when quantity
theory  restrictions  are  present.  The  approach  taken  in  this
paper  is  to  test  the  validity  of  the  rnaintained  hypothesis  by
proceeding  in  two  steps.  The  first  step  explores  whether  there
is  information  present  in  base  noney  and/or  the  noney  nultipliers
that  is  j-rnportant  in  terrns  of  explaining  novements  in  prices.
Specifying  both  base  rnoney  and  the  money  rnuftiplier  in  the  same
regression  permits  one  to  determine  whether  changes  in  prices  are
systematically  related  to  changes  in  either  the  rnoney multiplier,
base  rooney,  bothr  or  neither.  The  results  from  the  first  step,
ther.ef  ore,  bear  directly  on  the  question  of  which  noney  rneasure
is  most  ctosel-y  related  to  prices.
The  results  presented  in  this  paper  support  the  notion  that
base  money is  related  to  prices.  Interpreting  results  that  the
noney  multiplier  is  significantly  related  to  pri-ces,  however,
requires  additional  identifying  assumptions,  One interpretation,of  course,  is  that  the  categories  of  indebtedness  included  in  the
broader  monetary  aggregates  are  correl-ated  with  prices  (despite
the  guantity  theory  restrictions)  .  Afternativefyf  the  money
rnu),tip1ier  is  a  funetion  of  currency  and  excess  reserves,  which
suggests  *ttlat..the  money' rnultiplier-coul'd  -serve'as  -a  signal  of
shocks  to  the  demand  for  base  rnoney.
The  second  step  examines  the  signalling  content  of  the  money
nultiplier.  The  issue  is  whether  movements  in  currency  and
excess  reserves  account  for  nost  of  the  variation  in  this
multiplier,  particularty  for  those  cases  in  which  the  nultiplier
is  significantly  related  to  prices.  If  novements  in  the  money
nultiplier  are  largefy  due  to  movements  in  the  additional
categories  of  indebtedness,  I  interpret  this  as  evidence  that
broader  monetary  aggregates  are  the  money measures  most  highly
correlated  r,rith  prices.  If,  hovrever,  currency  and  excess
reserves  account  for  a  substantial  part  of  the  variation  in  the
money mul-tip1ier,  such  evidence  indirectly  supports  the  argument
that  the  money nultipl-iers  signal  shocks  to  the  demand for  base
honey  and  hence,  that  base  rnoney includes  the  categories  of
indebtedness  nost  closel-y  rel-ated  to  prices.
Three  rnain  results  are  presented  in  this  paper.  First,  f
directly  test  the  maintained  hypothesis,  Are  changes  in  base
money significantly  related  to  changes  in  inflation?  The  results
support  this  hypothesis  in  every  model  specification.  Second,  I
find  that  movements  in  the  Ml-A  money nultiplier  are  significantly
correl-ated  with  changes  in  the  infl-ation  rate.  However,  one  canreject  the  hypothesis  that  changes  in  the  Ml- and  M2 noney
nultipliers  help  to  explain  changes  in  inflation.  Third,  the
evidence  suggests  thrat  currency  and  excess  reserves  account  for  a
farge  proportion  of  the  variation  in  the  Ml-A noney  nultiplier.
In  addition;  -currency"and  excess  ?eserves  account  for  a  much
smaller  proportion  of  the  variation  in  the  M1 and  M2 money
rnultipliers.  The  evidence,  therefore,  suggests  that  the  Ml-A
rnoney multiplier  is  a  stronger  signal  of  shocks  to  the  demand for
base  money than  either  the  M1 and  M2 money rnultipliers.
The  paper  contributes  to  the  literature  by  distinguishing
between  the  explanatory  power  provided  by  base  rnoney and  that
provided  by  information  unique  to  the  broader  monetary
aggregates.  Just  because  M2 is  correlated  with  prices  does  not
inply  that  all  categories  of  indebtedness  included  in  M2 are
correlated  with  prices.  Such  a  finding  rnay simply  reflect  the
strong  correlation  betvreen  base  money and  prices.  In  addition'
when  inforrnation  is  present  in  the  rnoney multipli-ers  that  helps
to  explain  price  novements,  the  paper  examines  which  set  of
identifying  restrictions  seen  most  plausible.
The  paper  is  organized  as  fotlorvs.  I  briefly  revier,J the
theoretical  and  empirical  literature  in  section  1.  Section  2
briefly  develops  an  analytical  solution  to  the  inflation  rate
equation.  The  enpirical  results  are  presented  in  Section  3,
testing  for  correlation  between  inffation  and  both  base  rnoney and
the  rnoney multiplj-er.  The  forecast  error  variance  of  the  money
nultiplier  is  decomposed  in  Section  4  to  gauge  whether  currencyand  excess  reserves  shocks  account  for  rnuch of  the  variation  in
the  money rnultipliers.  Section  5  summarizes  the  results.
1.  Theory  and  Evidlence
Sargeng'art*  Wallace-  1-i-9  8-2)  examine  -the-issue-  of  which  rnoney
is  most  closely  correlated  with  prices  in  the  context  of  a  real-
bills  regirne  versus  quantity  theory  restrictions.  They  assurne
that  the  price  1evel  moves to  clear  the  money market.  Sargent
and  Wall"ace  show that  the  notion  of  money corresponding  to  the
sum of  outside  (base)  money and  sone  inside  money would  be  more
highly  correlated  with  prices  in  a  real  bills  regine.  when they
incorporate  quantity  theory  restrictions,  however,  outside  money
is  the  measure  more  closely  correLated  with  prices.l  In  the
Sargient  and  Wal-lace  modeJ-, either  100  percent  reserve
requirements  or  government  monopoly  in  issuing  smal-I-denomination
currency--the  quantity  theory  restrictions--separate  the  money
market  and  the  private  credit,  or  inside  money,  market.  The
upshot  is  that  fluctuations  in  private  credit  do  not  affect  the
price  leve1  in  a  world  with  quantity  theory  restrictions.
Without  guantity  theory  restrictj-ons,  inside  rnoney and  outside
money are  perfect  substj-tutes,  resulting  in  shocks  to  private
credit  affecting  the  price  level  the  sane  as  shocks  to  outside
rnoney.
sargent  and  Wallace  provide  a  theoretical  framework  against
which  the  enpirical  work  can  be  interpreted.  It  seems reasonable
to  cfraracterize  the  governhent  as  having  a  monopoly  in  issuingsmal-l-denomination  currency.  Hence,  one  of  Sargent  and  Wal-l-acets
quantity  theory  restrictions  is  present,  and  the  theory  r^rould
predict  that  base  money  is  the  noney  measure  nost  highly
correlated  with  prices.
The  ernpi-rical'  evidence  on  this--subj  ect  is-somewhat  mixed.
Fana  (l-982),  King  and Plosser  (1984),  and Boschen and Talbot
(l-991-) find  evidence  consistent  with  the  predictions  frorn  a  mode]
with  quantity  theory  restrictj-ons;  base  rnoney is  nost  highly
correlated  with  inf  l-ation.  Ho\^rever, Hallnan,  Porter,  and  Sma1l
(1991)  find  evidence  that  a  broader  aggregate,  namely  M2,  is  most
highly  correlated  with  prices.  Darby,  Mascaro,  and Marlow  (1989)
find  that  inflation  equations  using  the  M1A measure--M1  less
other  checkable  deposits--show  no  signs  of  structural  instability
and  result  in  lower  predictj-on  errors.  At  first  gil-ance, both  the
Ha]fman  et  aL.  and  Darby  et  at.  findings  would  seem to  indicate
that  the  Sargent  and  Wallace  predictions  are  not  supported  in  the
data.  Note  that  neither  set  of  findings  disentangles  the  base
money part  frorn  the  money nultipfier  part,  leaving  the  question
of  hrhether  it  is  base  money or  the  additionaf  categories  of
indebtedness  that  is  the  drivinq  force  behind  the  significant
correl-ations.
As  nentioned  above,  I  first  separate  base  noney  and  the
rnoney multipfier,  thus  testing  for  the  independent  contributions
from  each  source.  For  cases  in  which  the  money nultiplier  is
significantly  reJ.ated  to  prices,  I  propose  an  al,ternative
interpretatj-on  of  such  findings  that  is  consistent  with  bindingquantity  theory  restrictions.  Specifically,  recall  that  the
noney  multiplier  is  a  function  of  currency  and  excess  reserves.
Holding  the  quantity  of  base  money  constant,  ehanges  in  currency
and  excess  reserves  are  interpreted  changes  in  the  demand  for
these  componertts  -of  base  rnoney.*  Thus,-  the  money  multiplier  is
potentj-ally  a  noisy  signal  of  changes  in  the  denand  for  base
money.  The  novel  approach  taken  in  this  paper  is  that  one  can
exanine  the  signal  content  of  the  money rnultipliers  by  estinating
hort  much  of  the  vari-ation  is  due  to  innovations  in  currency  or
excess  reserves.  Provided  the  signal-to-noise  ratio  is  high
enough,  the  inforrnation  present  in  the  rnoney rnultiplier  is
consistent  with  base  money being  the  money measure  rnost  highly
correlated  with  prices.  In  this  interpretation,  an  inflation-
rate  model  with  sargent-Wall-ace  quantity  theory  restrictions  is
not  necessaril-y  inconsistent  with  the  presence  of  any  expl-anatory
po\^rer present  in  the  rnoney multipl  ier,
2.  A  Quantity  Theory  titoalet of  IDf tation
In  this  section,  I  fol-Iow  the  outLine  used  in  Fana  (1982),
specifying  a  sirnple  quantity  theory-rationaL  expectations  model
of  money demand.  Regardfess  of  which  money measure  one  uses,  the
researcfrer  faces  an  identification  problem;  both  supply  shock  and
denand  shock  si.gnals  need  to  be  extracted  from  one  observation.
In  this  setup,  the  growth  rate  of  base  money is  used  to  identify
supply  shocks.  The presunption  is  that  base  noney  is  exogenous.2
In  Famar  s  framelrork,  one  needs  to  specify  a  money dernandequation  in  order  to  identify  the  demand shoeks,  In  addition  to
the  standard  set  of  variables  included  j-n money demand
specifications,  the  rnoney multipliers  for  the  broader  aggregates
are  included.  The  rational-e  is  that  the  broader  monetary
aggregates  'are"-the  sun  of'(the  1og  ofl  base  money-"and  the
multiplier.  Moreover,  changes  in  either  currency  or  excess
reserves  will,  resuft  in  changes  in  the  money multiplier.  Insofar
as  rnovements  in  currency  and  excess  reserves  are  l-argel,y  demand
driven,  the  money multiplier  is  a  noisy  signal  of  noney  demand
shocks.  In  this  way,  one  can  integrate  any  apparent  inforrnation
contained  in  the  broader  aggregates  into  a  quantity  theory
framework  in  which  base  money  is  the  neasure  that  j,s  nost  highly
correlated  with  prices.
As  alluded  to  above.  one  of  the  predictions  corning  frorn
sargent  and  wal-l-ace  is  that  the  presence  of  quantity  theory
restrictions  results  in  prices  responding  to  changes  in  the
suppl,y  of  base  noney  relative  to  the  demand for  base  noney.
Formalfy,  this  nodel  is  expressed  in  qrowth  rates  as:
(1) 'tt,  =  o(0)  (H"  -  Hd),
where  rr denotes  the  inf  l-ation  .-rate I  H  is  the.  rate  of'change  in
high-powered  money,  with  superscripts  s  and  d  denoting  supply  and
de.mand,  respectively,  and o(0)  :1-  d1L  oq],, with  aj
bej-ng a  scalar  for  aII  j  =  1,  2t  ...,  q;  and L  is  the  Lag
operator.  The  intuition  behind  equation  (1)  is  simple:  theprice  level-  moves to  cfear  the  market  for  high-powered  rnoney,  and
the  effects  of  shocks  to  the  money narket  are  distributed  over
tine.  An  equally  valid  interpretation  of  equation  (1)  is  that
the  distributed  lag  terms  represent  an  error-correction  mechanism
in  which  -ther-irrf  lation  rate  is-approaching  its"long-run
equilibriun  vafue.
An  identification  problem  exists  because  one  nust  extract
both  the  dernand shock  and  supply  signals  from  one  value  of  base
money.  An  attempt  to  solve  this  problen  uses  a  two-step
procedure  to  obtain  separate  demand and  supply  shock  signals  (see
Fana  (L982) ).  The  strategy  first  specj-f ies  a  money demand
function  and  then  substitutes  the  noney  dernand relationship  into
an  inflation  rate  equat ion.
In  addition,  Fama adopted  a  Fisherian  rational  expectations
nodel  of  money  denand  in  which  current  and  future  economic
activity  along  with  an  opportunity  cost  varj-abl-e  were  included  in
the  specification.  The  monetary  and  real  sectors  are  assumed to
be  dichotomized,  irnplying  that  real  activity  is  determined
outside  of  the  money market.  Within  the  money market,  the  price
leve1  is  the  key  endogenous  variable.  The  interest  rate  variabl-e
is  assuned  to  be  exogenous,  serving  two  functions  in  Famars
analysis--a  forlrard-looking  .agent's  rational  forecast  of  future
economic  activity  and  the  opportunity  cost  of  hol,ding  noney.
I  extend  Famars model  of  money demand to  incLude  variabl-es
that  proxy  for  shocks  to  the  demand for  base  money.  Fornally,
the  rate  of  change  in  the  demand  for  nominaf  rnoney  balances  isreDresented  as follows  I
(2) ar  s.  -  a? Rr  +  a:  P.  *  a4  zr: +  a5 nt,
where  S  is".the  -rate  of  change  iTr  the'.appropriate-scale  variable,
R  is  the  interest  rate,  p  is  a  measure  of  reserve  reguirements,
and  z  denotes  shocks  to  the  demand for  base  money.  With  an  eye
toward  estinating  this  relationship,  the  variables  specified  here
are  stationary.3  The coefficients,  ai,  i  =  f,2,  ...,  5,  are
assumed to  be  positive.  For  sirnplicity,  I  assume that  a.  =  1,
irnp],ying  that  equation  (2)  is  the  demand function  for  real  money
bal-ances.  Equation  (2)  is  I'amars money demand specification,
adding  the  policy  variable  that  directly  affects  the  demand for
base  money  and  a  terrn  to  capture  shocks  to  the  dernand for  base
money.
FormaIfy,  substituting  equation  (2)  into  equation  (1),  one
gets  the  following  inflation  rate  expression:
(1')  fr. =  d(0)  iH"  -  (a,  S.  -  az Rt +  ds p.  *  ao z,) )  +  o(l-)fit,
where o(1)  =  -  d1L -  a2L -  .,,  -  ool.  In  equation  (Lt),  changes
in  the  inflation  rate  are  positively  rel-ated  to  changes  in  the
supply  of  base  money and  interest  rate,  while  inffation  is
negative.ly  related  to  the  scale  varj-able,  reserve  requirements,
and  money  demand  shocks.  The  dynamics  are  captured  through  the
inclusion  of  contemporaneous  and  laqged  val-ues  of  the  variables
Hdincl-uded  inside  the  brackets  and  laqqed  values  of  the  inflation
rate  .
3.  Estimation
In  this.-secti-on,'  equation--11,  )  is  estirnated;'-  -  Before
estinating  the  inflation  rate  equation,  two  measurement  issues
need  to  be  resolved.  First,  one  of  the  measures  of  money demand
shocks  used  in  this  paper  is  the  money multiplier.a  Note  that
the  money mu).tiplier  is  represented  as  a  function  of  the
currency-to-deposit  and  excess -reserve-to-depos  it  ratio.5  As
housetrolds  wish  to  hold  more  money balances,  the  currency-to-
deposit  ratio  increases.  Similarly,  the  excess-reserve-to-
deposit  ratio  increases  as  depository  institutions  seek  more
liquidity  in  the  forrn  of  reserves.  For  exanple,  an  increase  in
base  money dernand resul-ts  in  a  decline  in  the  money multiplier.
In  other  wordsr  if  the  money rnultiplier  serves  as  a  signal  of
money demand shocks,  incredses  in  the  money multiplier  will-
signal  declines  in  base  money demand.  Hence,  the  money
nuftiplier  r,,ril,l-  be  inversely  refated  to  the  z  variable  in
equatj.on  (2),  and  one  would  expect  changes  in  the  rnoney
multiplier  to  be  positively  related  to  changes  in  the  inflation
rate  ,
Second,  the  measure  of  reserve  requirement  ratios  is  the
Reserve  Step  Index  (RSI)  constructed  by  Hasfag  and  Hein.6  As  it
is  constructed,  a  decrease  in  reserve  requirements,  for  instance,
results  in  a  higher  value  of  RSI.  Thus,  with  an  inverse
10relationship  between  RsI  and  reserve  requirement  variabfe  in
equatj.on  (1'),  one  wouLd expect  RSI  to  be  positively  related  to
changes  in  the  inf  l-ation  rate.
The data  are  quarterly  and span the  period  1959:1-199132.
In  line  htitbthe  -money demand--specification'in  percentage-change
terms,  the  data  are  first  differenced.  Specif  icall-y,  I  take
first  differences  of  the  log  levels  for  the  price  1eve1,  high-
powered  noney,  the  rnoney multiplier,  consurnption  (or  real  cDP),
and  take  first  differences  of  the  levefs  for  the  interest  rate
and  RsI .
Note  that  in  equation  (1'),  the  same number  of  lagged  val-ues
are  included  in  the  specification  for  each  right-hand-side
variable.  In  other  ldords,  the  theory  posits  that  if  there  are
seven  lagged  values  of  base  rnoney growth,  there  should  be  seven
lagqed  values  of  the  interest  rate,  inflation  rate,  etc.  For
parsimony,  I  estirnate  the  vers j-ons  of  equation  (1t )  !,tith
contemporaneous  values  of  the  exogenous  variables  and  one  lagged
value  of  the  inflation  rate.  This  specification  captures
inf  l-ation  rate  dynamics  j-n  response  to  novements  in  the  exogenous
variabl-es  and  thus,  does  not  violate  the  basic  intuition  behind
sqLra.  Lr(Jrr  \ r.,  .
To  account  for  the  inflation  rate  dynanics  proposed  in
equation  (1),  I  include  several,  ]ags  of  the  inflation  rate  as
right-hand-side  variables.  Lag  length  was  deterrnined  using  both
the  Akaike  and  the  Schwartz  criteria.  The  results  obtained  using
the  Akaike  and  Schwartz  criteria  are  not  substantially  different
11from  those  in  which  only  one  lagged  val-ue  of  inffation  is
incl-uded  in  the  regression.  To  save  space,  I  only  report  the
results  with  one  }agged  value  of  inflation  incl-uded.
f  estirnate  equation  (1r)  using  the  3  -rnonth  Treasury  bill
rate  as  the**nterest-'rate  varialclie,:'high-powergef  rnoney as  the  sum
of  total  reserves  and  currency  held  by  the  nonbank  public,  the
cDP fixed-vJeight  deflator  as  the  price  Ieve1,  and  real
consumption  spending  as  the  scafe  variable.T  The  rnoney
nultiplier  is  then  the  rnoney suppfy  divided  by  the  quantity  of
high-powered  noney.  Mankiw  and  Sunners  (l-986)  argue  that
consumption  is  a  superior  scale  variable  in  rnoney dernand
regressions.  I  use  both  consumption  spending  and  real  GDP gror^tth
as  the  scale  variables.
Table  1 reports  the  results  from  estimating  equation  (1r).
In  TabLe  1,  the  M2,  M1  ,  and  MlA  money multipliers  are  used  as
signals  of  shocks  to  the  dernand  for  base  noney.  The  Newey-West
procedure  is  applied  to  the  var iance-covariance  matrix  so  that
Aitkents  Theorem  holds.  In  addition,  the  evidence  suggests  that
the  estinated  retationships  are  stable  over  the  sample  period.
Table  1  shohrs that  the  estirnated  coefficients  generally  have
the  anticipated  sign.  In  particular,  the  coefficient  on the
contemporaneous  val-ue  of  base  money  gro\,rth  is  significant  and
positive  in  every  model  specifj-cation.  The  neasure  of  changes  in
reserve  requirements  is  significant  in  the  M2 noney  nultiplier
equation  but  not  when other  money nultipliers  are  specified.
This  is  rather  weak  evidence  supporting  the  hypothesis  that
L2changes  in  reserve  requirements  are  irnportant  factors  explaining
rnovements in  the  demand for  base  money.  The  scale  variable,
especially  consumption,  and  the  interest.  rate  are  significantly
related  to  changes  in  the  inf  l-ation  rate.  overal1,  the  evidence
is  consistellt  with  the'notion  that-the  modef  is -a-ppropriately
identifying  rnoney supply  and  demand shocks.
what  about  the  relationship  between  the  money  rnul-tj"pliers
and  the  inflation  rate?  Tabte  1  al-so  shows  that  there  is
inforrnation  present  in  the  growth  rate  of  the  M1A noney
rnultiplier  that  helps  to  explaj-n  movements  in  the  inf  l-ation  rate.
(Since  equation  [a]  is  nested  in  equation  [c]  the
rnisspec if  icat  ion  bias  may be  inflating  the  standard  errors  and
hence,  expJ.ain  why  the  coefficient  on  the  M1A noney  rnultiplier  is
not  significant  in  equation  [a]).  As  such,  the  data  seem to
support  the  findings  of  Darby  et  af.  regarding  the  close
refationship  between  M1A and  prices.  The  evidence  also  points
out  that  neither  the  M1 nor  the  M2 money rnuttiplier  is
siqnificantly  related  to  the  inffation  rate.  Despite  the
somewhat  fraqile  relationship,  there  is  a  need  to  exarnine  the
signalling  content  of  the  M1A money multiplier.  The  findings
presented  thus  far  are  consistent  with  t\,ro hypothesis:  denand
deposits  are  highly  correl-ated  !r'ith  prices,  or  the  M1A money
nultiplier  j.s  a  strong  signal  of  shocks  to  the  dernand for  base
money .  I
In  the  next  section,  I
anomalous  interpretations.
r^/i  11  attenpt  to  addres s  these
I  estimate  VARs,  inpose  some
l_3identifying  restrictions,  and  estimate  the  variance
decompositions.  The  idea  is  that  the  various  components  of  base
money contribute  to  the  variability  of  the  money rnultipliers.  If
currency  and  excess  reserves  account  for  nost  of  the  forecast
error  var{ation  {-n.the-fl-lA  rnoney multtpii.er  and*-wery  littfe  of
the  variation  in  the  other  rnoney hultipliers,  this  evidence  would
indirectly  support  the  notion  that  Ml-A possesses  a  strong  signal
of  base  money demand shocks.
4.  Analyzing  the  Relative  variances
The  basic  question  here  is,  How much does  variation  in
currency  and  excess  reserves  account  for  variation  in  the  money
nultipliers?  As  is  \orel-L  known,  the  muLtipl-ier  is  a  nonlinear
function  of  its  elenentary  components,  currency  and  excess
reserves,  and  other  deposit  categories.  This  makes  carrying
through  a  linear  operator,  such  as  the  expectations  operator,
inpossible.  An  afternative  way  is  to  use  the  vAR methodology,
which  rnakes decornposing  the  forecast  error  variance  quite  easy.
The  vAR rnethodology,  lrhich  is  a  l-inear  regression  technology,
does  not  perfectly  match  the  nonl-inear  relationships  among the
noney  multiplier  and  its  elementary  components.  Correspondingly,
one  shoufd  interpret  these  resufts  as  a  first  approximation  of
the  percent  of  the  forecast  error  variance  explained  by  shocks  to
the  elementary  components  of  the  honey  nuLtipliers.
The  evidence  from  the  single-equation  models  of  inflation
suggests  that  infornation  from  the  M1A money nultiplier  is  useful-
14in  explaining  movements  in  inflation.  Identifying  the
contribution  that  each  elementary  component  rnakes  to  the
variability  in  the  money multiplier  is  like  extracting  the  signal
of  demand sh.ocks fron  the  noise,  To  ill-ustrate:  The  suppLy  of
currency  -is'-elast{c,'  inpiying  -that  movernents -in-the  quantity  of
currency  reflects  shifts  in  the  demand curve.  Holdj.ng  the  supply
of  base  money fixed,  an  increase  in  currency  indicates  an
increase  in  the  demand for  base  money.  similarly,  I  assume that
changes  in  excess  demand  indicate  j-ncreased  bank  demand  for
excess  reserves.  The  demand for  base  money is  positively  related
to  revealed  changes  in  the  guantity  of  currency  and  the  quantity
of  excess  reserves.
r\^^^Fii  6^t!'  iF avev!erlyaJ,  r!  currency  or  excess  reserves  explain  a  large
proportion  of  the  variation  in  the  M1A money multiplier,  such
evidence  \^/ould be  consistent  with  the  notion  that  the  significant
reLationship  between  changes  in  the  noney  multipfier  and
inflation  is  chiefly  due  to  innovations  in  the  demand for  base
money,  Alternatively,  if  dernand deposits  account  for  most  of  the
variation  in  the  rnoney multiplier,  the  case  is  strengthened  for
interpreting  the  regression  results  as  supporting  a  signj.ficant
correlation  betr^reen dernand deposits  and  prices.
Both  the  M1 and  M2-noney  multipliers  are  statisticaLl-y
insignificant,  yet  currency  and  excess  reserves  are  present  j-n
these  rnul-tipliers.  To  further  support  the  rrdemand  shockrt
interpretation,  the  M1 and  M2 money nu]tipliers  \^/ouLd  be  noisier
slgnals  of  currency  demand shocks.
l-:lFornally,  note  that  the  M]-A  money nultiplier  is  represented
(  1+k) / (k+e+ro) ,
v/here  k  is  the  currency-to-dernand  deposit  ratio,  e  is  the  excess-
reserve-to-demand  deposit  ratior  and  ro  is  the  reserve
requj-rernent  ratio  used  as  the  base  period  in  constructing  the
adjusted  monetary  base  (see  footnote  5).  Fron  this
representation,  one  sees  that  the  variability  in  k  and  e  account
for  100  percent  of  the  variation  in  the  M1A money nultiplier.
Thus,  the  question  is  whether  currency,  excess  reserves,  or
dernand deposits  account  for  most  of  the  variation  j-n the
nultiplier.
I  estirnate  the  foLlowing  VAR systems:  [curr,  er,  dd,  mmla]
and  lcurr,  er,  dep,  mn1]  |  where curr  = currency,  er  =  excess
reserve,  dep  :  golut  checkable  deposits,  dd  =  demand deposits,
mm1  =  Ml  money,  nultiplier.  and  mmla =  M1A money multiplier.
Each VAR system  consists  of  the  noney  mul,tiplier  and  its
elernentary  components.  one  shouLd  not  interpret  the  VAR systems
as  economic  model-s  since  irnportant  factors  such  as  interest  rates
and  income  are  omitted  from  the  specification.  Instead,  the  VAR
and  variance  decomposition  are  a  statistical  technique.
Presumably,  changes  in  prices  and  incone  are  responsibl-e  for
movements  in  the  elementary  factors  included  in  the  money
nul-tip1ier.  Ultj-nately,  it  is  proportion  of  the  forecast  error
_LOvariance  that  innovations  to  currency  and  excess  reserves  explain
which  I  am interested.  (The  estirnated  pararneters  from  the  VAR
are  availab]e  from  the  author  upon  request,)
one  must  make  identifying  assurnptions  on  the  contemporaneous
relationships'-bet+;een  the -reduced-form  errors  frorn  the  VAR in
order  to  calculate  the  variance  decomposition.  The  structure
chosen  here  is  the  farniliar  Chol-eski  decompositi-on,  which
specif  j-es  a  recursive  structuraL  model.  tn"  oaa"ring  for  thrs
recursive  system  is  the  same as  the  order  in  which  the  variables
are  listed;  that  is,  lcurr,  err  dep,  nn1],  and  lcurr,  er,  dd,
mml-al for  the  models  !,rith  the  Ml- and  M1A noney  rnultipliers,
roenoa+irralrr
with  currency  listed  first,  the  interpretation  is  that  the
reduced-form  errors  frorn  the  currency  equation  are  structural
disturbances.  r,isting  excess  reserves  second  inplicitly
specifies  that  the  reduced-form  errors  fron  the  excess  reserves
equation  is  a  (  contemporaneous )  function  of  currency  innovations
plus  a  structural  disturbance  term.  Next,  the  reduced-form
errors  frorn  the  demand deposit  equation  are  related  to
innovations  in  currency  and  excess  reserves.  Lastl-y,  errors  fron
tfre  reduced-form  rnodeL of  M1A money multiplier  are  specified  as
functions  of  innovations  to  currency,  excess  reserves,  and  demand
depos  its  ,
In  the  case  of  the  M2 rnoney multiplier,  the  rnultiplier  is  a
function  of  small--tine  accounts,  money narket  nutual  funds,  and
savings  accounts,  each  divided  by  totaJ-  checkable  deposits.  The
77strategy  taken  in  this  paper  .is  to  see  how much of  the  forecast
error  variance  in  the  M2 money rnultiplier  is  due  to  innovations
in  the  currency-to-checkabfe  deposit  ratio  and  the  excess-
reserve-to-ratio  deposit.  CIearIy,  the  variance  deconposition
represents'the  :raximurn  proportion  of*the  -  f orecast  error  variance
that  could  be  due  to  innovations  in  currency  and  excess  reserves.
If  the  proportion  of  the  variance  due  to  the  k-  and  e-ratio  is
larqe,  then  further  investigation  would  be  warranted.
The  decompositions  for  5-,  10-,  and  2o-step-ahead  forecasts
error  variances  are  reported  in  Tabl-e 2  for  the  M1A, M1  ,  and  M2
models.  The most  interesting  finding  in  Table  2  is  that
innovations  in  currency  account  for  approxirnately  40  percent  of
the  variation  in  the  k-ratio.  while  innovations  in  excess
reserves  account  for  over  80  percent  of  the  variation  in  the  e-
ratio,  Together,  innovations  in  currency  and  excess  reserves
woul-d appear  to  account  for  a  substantial  portion  of  the  forecast
error  variance  in  the  M1A money rnultiplier.
To  adequately  judge  the  signat  content  of  base  money demand
shocks  in  the  M1A noney  rnultiplier,  it  is  necessary  to  see  how
much of  the  variation  in  the  Ml  and  M2 money rnultipliers  is  due
to  currency  and  excess  reserves.  Tabfe  2  shows that  innovations
to  currency  account  for  L6 percent  of  the  variation  in  the  k-
ratio  in  the  Ml, money rnultiplier,  and  j-nnovations  in  the  e-ratio
account  for  30  percent  of  the  variation  in  the  e-ratio,  Note
that  ML al-so  includes  other  checkable  deposits  in  the  denominator
of  the  k-  and  e-ratios.  Tota]  checkable  deposits--the  surn of
18dernand deposits  plus  other  checkable  depos  its--dif  fers  from
demand  deposits  after  the  enactment  of  the  Monetary  control  Act
of  1980.  The  evidence  that  j-nnovations  in  currency  and  excess
reserves  explain  a  rnuch srnaller  proportion  of  the  forecast  error
variance  probably  -reflects  the  added  noise  coming"from  the  other
checkabfe  deposit  category.  In  short,  the  k-  and  e-ratios  in  the
Ml- money multiplier  possess  a  kreaker  signal  content  of  base  money
demand shocks  rel"ative  to  the  M1A money nultiplier,
Table  2  al-so  shows that  currency  and  excess  reserves  did  not
account  for  much of  the  variation  in  the  M2 honey  nultiplier.
currency-to-deposit  innovations  account  for  only  3  percent  of  the
forecast  error  variance  and  excess  reserve-to-depos  it  ratios
account  for  onl-y  4.5  percent  of  the  forecast  error  variance.
Innovations  in  the  k-  and  e-ratios  represent  the  maxinum
proportion  of  the  forecast  error  variance  that  could  be
attributed  to  innovations  in  currency  and  excess  reserves.
Cl,ear1y,  the  usefulness  of  the  M2 money rnultj-plier  as  a  signal  of
shocks  to  the  demand for  currency  and  excess  reserves  is  lirnited
relative  to  the  M1A money nultiplier.
Thus,  the  evidence  suggests  that  the  M1A money nultiplier
carr.ied  the  strongest  signal  of  shocks  to  the  demand for  currency
and  excess  reserves.  This  evidence  is  consistent  with  the  notion
that  the  M1A noney  rnultiplier  is  significantly  correlated  with
inffation  because  it  reflects  novements  in  the  demand for  base
noney.e  In  this  interpretation,  the  presence  of  informatior.
unigue  to  the  broader  monetary  aggregates  does  not  necessarily
19repudiate  the  predictions  corning  from  Sargent  and  Wallace's  model
explaining  correlations  between  different  noney  rneasures  and
prj-ces.  Instead,  shocks  to  the  demand for  base  money woufd
appear  capable  of  explaining  the  significant  relationship  between
the  M1A  -nroney nu-lt ip ]i-er  and.?rices.
5.  Summary  and  Conclusion
This  paper  examines  the  rel-ative  explanatory  po$/er of  base
money and  the  money multipliers  in  an  inffation  rate  setting.
The  broad  question  is,  Which  measure  of  money  j-s nost  closefy
related  to  prices?  This  paper's  main  contribution  is  in
addreising  the  additional  identification  prob.Lem facing  the
researcher  who  finds  a  significant  relationship  between  the  money
nultiplier  and  prices;  in  short,  such  a  finding  does  not  irnply
that  additionaf  categories  of  indebtedness  are  correlated  \rtith
prices.  Indeed,  both  currency  and  excess  reserves--components  of
base  money--affect  the  money nultipl-ier.  This  paper  examines  the
quality  of  the  money as  a  signal.  of  base  money demand shocks.
As  a  first  pass,  the  approach  taken  here  distinguishes
between  the  contribution  from  base  money and  the  noney  nultiplier
in  terms  of  significantly  explaining  movernents in  the  inflation
rate.  The  regressions  are  straightforward  extensions  of  those
estimated  by  Fana.  Movements  in  the  quantity  of  base  noney  are
significantly  correlated  with  price  movernents.  The  evidence
further  shows  that  the  M1A money multiplier  is  significantly
related  to  changes  in  inflation  but  that  the  I"11  and  M2 money
20nultipl,iers  are  not.
The  next  step  is  to  indirectly  identify  whether  the
explanatory  power  in  the  Ml-A money multiplier  is  due  to  base
dernand shocks  or  to  demand deposi-ts  being  a  close  substitute  for
base  money ;-' -t-'-  estinate  trow' much' of  the  vari-ation-  in  the  rnoney
nultipliers  is  due  to  innovations  in  currency  and  excess
reserves.  Variance  decompositions  indicate  that  innovations  to
currency  and  excess  reserves  explain  a  substantial  proportion  of
the  forecast  error  variance  in  the  MlA  money rnuttiplier,  indeed
accounting  for  much nore  of  variation  than  in  the  M1A money
rnultiplier  than  in  either  the  M1 or  M2 money rnultipliers.  This
resuft  suggests  that  the  MlA  is  a  stronger  signal  of  base  money
demand shocks.  As  such,  lhe  evidence  strengthens  the  case  that
the  money multiplier  is  significantly  related  to  inflation
because  is  it  correlated  vrith  innovations  to  base  money demand.
These  findings  suggest  that  the  predictions  coming  from
Sargent  and  wallacers  node]  are  not  refuted  when one  finds  that
there  are  significant  rel-ationships  between  inflation  and  the
broader  nonetary  aggregates.  shocks  to  the  dernand for  base  noney
picked  up  by  the  rnoney rnultiplier  can  quite  reasonably  account
for  the  statistical  relationship  between  rnoney rnultipliers  and
the  inflation  rate.  As  such,  the  evj,dence  lends  support  to  the
Sargent  and  wallace  clairn  that  base  money  is  the  Inoney  measure
rnost  closel-y  related  to  prices  r^rhen  quantity  theory  restrictions
are  present.
2tFootnotes
In  sargent  and  wa.Ilace/  quantity  theory  restrictions  can
take  on  either  of  two  equivalent  forms3  the  government
monopoiy"  in  dssuing  -sma-Il-denomination  currency  or  a  10o
percent  reserve  requirernent.
sargent  (1-987) nakes  a  slightly  stronger  claim  (see  sec.2,
p.  l-38)  about  the  al,ternative  money measures  and  their
correlations  with  prices.  With  strong  quantity  theory
restrictions  Like  the  100  percent  reserve  requirement
condition,  one  would  see  smaller  f .Iuctuations  in  outside
money by  lirniting  those  fluctuations  coming  from  credit
narkets;  that  is,  the  M2 agqreqate  would  be  synonymous !/ith
base  monev.
It  appears  that  sornetimes  the  price  level  is  the  onlv  thing
that  the  Federal-  Reserve  looks  at  when  setting  monetary
policy.  The  assumption  that  the  base  money  is  exogenous  to
the  price  1evel  seems reasonable  v/hen one  considers  that
price  data  are  released  with  a  l-ag.  In  addition,  the  Fed
does  not  seem to  adjust  base  money supply  contemporaneous
with  novements  in  the  price  level-.  Instead,  rnoney supply
woul-d respond  when a  higher  inflation  rate  trend  has
emerqed.  This  would  be  modelfed  as  noney  suppfy  responding
to  lagged  values  of  the  inflation  rate,  which  would  not
greatly  affect  the  interpretation  of  these  results.3  There  is  sorne quest.ion  about  whether  the  inflation  rate  is
stationary.  The  first  five  values  of  the  autocorrelation
function  for  the  percentage-change  in  the  GNP fixed-weight
deflator  are  1.o,  0.84,  0.79,  o.76,  o.73.  Yet,  the  resufts
from-'unit-root  tests  do  not-reject  the  trufl-that  a  unit
roots  j-s present.  In  the  subsequent  ernpirical  work,  I  treat
the  inflation  rate  as  a  stationarv  series.
o  The  money rnultiplier  is  probably  correlated  with  the
interest  rate  variable.  With  the  interest  rate  included  in
the  money dernand specification,  rnovements in  the  money
rnultiplier  that  are  not  correlated  with  interest  rate
developments  will  reflect  changes  in  agentsr  demand for  base
money,
5  see  Neumann (1983)  for  an  analytic  solution  of  the  M2 money
nultiplier.  When using  an  adjusted  monetary  base  measure,
changes  in  reserve  requirements--the  required  reserve-to-
deposit  ratio--do  not  result  in  ehanges  in  the  money
nultiplier.
5  See Has.lag and Hein  (l-992)  for  a more detailed  description
of  the  nethodoloqv  used  to  construct  RSI .
7  Hallman  et  aI.  derive  their  inflation  rate  eguation  from  the
equation  of  exchange.  In  their  derivation,  nominal  GNP is
a-lseparated  into  its  real  and  price  level  components  usingi  the
inplicit  price  deflator.  Their  analysis  proceeds  with  this
measure  of  the  inflation  rate.
u  A  direet  -answer'.to  -the  question  --is  to -respecif  y  the
inflation  rate  equation,  adding  (the  growth  rate  of)  demand
deposits  as  an  explanatory  variable.  Changes  in  dernand
deposits  are  highly  correlated  with  changes  in  consumption,
resulting  in  the  standard  errors  beinq  inflated.  The
resuLts  from  this  specification  indj-cate  that  none  of  the
explanatory  variables  are  significantly  correlated  with
changes  in  the  inflation  rate.
'  Cox and  Rosenblun  (1989)  show the  sizable  changes  in  the
composition  of  M2 and  M1 in  the  1980s.  Most  notable  was  the
shift  frorn  other  checkable  deposits  to  non-Ml  funds.  Such
sharp  changes  in  the  composition  will-  alter  the  currency-to-
deposit  ratio  or  excess-reserve-to-deposit  ratio  without
representing  increases  the  demand for  either  currency  or
excess  reserves  and  thus,  explaining  why Ml-'s  signalling
value  fel-l-.
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25Table  1
Results  fron  fnflation  Regressions
(Sample  period  3-959.2 -  ]-99]-.2)
M2:
(a)  rrt  :  0.0o2  +  o.11"  H. -  0.10"  c.  +  o.oo1* Rt
.  "({;oo1)  (  0. 03  )-.  ' {+. 04  )  - {'0;-0003  )
+  o.  ooo4" RSIt +  o.  02 mm2t  +  Q.76" 'rTtL
(0.0002)  (0.03)  (0.05)
R2 =  0.76  S,E.E.  =  0.003
(b)  rrr  =  0.001  +  0.11"  H. -  0.06  Yr +  o.oo1" R.
(0.001)  (  0.03  )  (0.04)  (0.o0o3)
+  o.ooo5" RSIt +  o.oo5  mm2t  +  0.78"  rrr-1
(0.ooo2)  (0.03)  (0.05)
nt  =  O.ZO  S.E.E.  =  o.oo3
(c)  rrr  =  o,oot- +  0.11.  Hr +  o.oo3  Ht-1  -  o.10"  ct  +  o,oo1" Rt
(0.0o1)  (o.03)  (0.05)  (0.04)  (0.0oo3)
+  o.0006" Rr-1  +  o.ooo5" Rsrt  +  0.05  mm2t  +  O.75" n*!
(o.oo04)  (0.0002)  (0.03s)  (0.05)
it  =  o.lt  s.E.E.  =  o.oo3
26Table  1  (  Cont. )
Results  from  Inflation  Regressions
(Sanple  period  L959tZ  -  1,993.12)
M1  :
(a)  7rr  :  0.002  +  0.11"  H. -  0.1o"  ct  +  0.0009'R.
..-(o-;{0.1)'  (o;oaI---'  (0.04)  ."  (oio0o3).
+  O.OOO4  RSI! +  O.O2 mm].r  +  0.76'  lrx-:,
(0.0003)  (0.03)  (o.05)
R2 =  0.76  S.E.E.  =  0.003
(b)  nt  =  o.oo1  +  0.11" H. -  o.06"  Y. +  o.oo1" R!
(0.001)  (0.04)  (0.03)  (o.o0o3)
+  0.0005 RSI. +  0.006  mmlr +  0.78"  fit-1
(0.0003)  (0.03)  (0.05)
R'=  O.Ze  S.E.E.  :  O.OO3
(c)  nt  =  o. oo1 +  o. 1,3'  Hr +  o. oo4 Ht-L  -  o. l-o' ct  +  o.  oo1" R.
(0.oor-)  (0.0s)  (0.05)  (0.04)  (o.0003)
+  0.0006 Rr-1  +  O.OOO5  RSIr +  O.05 mnlt  +  O.'75"  fi.-l
(0.0004)  (0.0003)  (  0.04  )  (0.05)
i'=  o.zt  s.E.E. = o.oo3
27Table  1  (Cont, )
Results  fron  Inflation  Regressions
(Sanple  period  L959:2  -  1991-:2)
M].4:
(a)  Tt  =  0.002  +  0.12"  H, -  0.12"  c.  +  0.0009" R.
-  (o.-o01') ({:04)  -  (0.05)  -  " (o.o003)
+  O.OOO3  RSIr +  O.O4 mmlar +  O.78" lrt!
(0.0004)  (0.o3)  (0.05)
n-t:  O.tt  S.E.E.  =  O,OO3
(b)  rrt  =  o.o0l-  +  0.11"  H,  -  o.06"  Y.  +  o.0oo9"  R!
(0.001)  (o.04)  (0.03)  (0.0003)
+  0.0002  RSI.  +  O.O2 mmlat  +  o.80"  1Tt-l
(0.0004)  (0.03)  (0.05)
i':  o.r',  s.E.E. :  o.oo3
(c)  rrt  =  o.o01  +  0,13"  Hr +  0.012  Ht-1  -  o.l-1. cr +  o.ooo8" Rr
(0.001)  (0.05)  (0.05)  (0.04)  (0.oo03)
+  o.ooo8" Rr-1  + o.oo04  RsIt  +  0.o8"  mmlar +  o.79* ntl
(0.0004)  (0.0004)  (0.04)  (0.05)
P.'=  O.77  S.E.E.  =  0.003
Legend:  "  indicates  that  the  coeffj.cients  is  significant  at  the
5g  Ievel
28Tabl-e  2
Forecast  Error  Variance  Decompositions
Proportion  of
Forecast  Error  Variance
1O-q+ab 2  o-Step
Vari  ab  1e
M1A:
k-rat  io :
Curr
e-rat  io :
Excess  Res
M1  :
k-rat  io :
Curr
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